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Field of the Invention 

This invention relates generally to electronic fever thermometers. 

Description of the Prior Art 

Fever thermometers are used to measure the temperature of the human body. 
Ordinary mercury thermometers in which the temperature is determined by expansion 
of mercury, as well as electronic thermometers, are known. The temperature is 
converted to an electrical signal in an electronic thermometer by an electronic 
component. Heat-dependent electrical resistors are generally used. 

Such fever thermometers must meet various requirements primarily when used 
in the clinical field. 

Since thermometers are often destroyed or stolen, the lowest possible 
manufacturing costs must be considered. Such thermometers must also have a sxirface 
that is easy to disinfect and one that exhibits the least possible vulnerability to 
breakage, as well as guarantee good watertightness and reliable function. 
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Ordinary mercury thermometers in which the mercury column is integrated in 
a glass enclosure have satisfactorily met these requirements thus far. However, a 
problem in mercury thermometers is the toxicity of mercury. Old mercury 
thermometers are in large part responsible for the amoxmts of mercury deposited in the 
5 environment (for example, at landfills). 

Thermometers with gallium solutions are also known. However, such 
thermometers are relatively expensive and are not unobjectionable in terms of 
toxicity. The temperature display must also be reset by shaking, which requires 
considerable expenditure of force in the light gallium solutions. 

10 Ordinary electronic fever thermometers are beset with the drawback that 

breaks in the surface exist between the housing and the opening inserted in it for the 
viewing temperature reading, which poses problems with respect to sealing and 
disinfectability. 

An electronic fever thermometer is known fi-om DE 42 13 034, which has a 
1 5 hermetically sealed, air-permeable, windowless bulb in which a solar cell is provided 

as the power supply. A shortcoming of this thermometer is that the manufacturing and 
material costs are too high. Moreover, the electronic components are visible, which 
imparts an unattractive appearance to the thermometer. 

An electronic fever thermometer is also known firom WO 92/16821, which has 
20 a hermetically sealed glass housing. The visibility of the electronic components, as 

well as the vulnerability to breakage, are also a drawback of this known thermometer. 

OB^TECTS AND STIMMARV OF THK TNVFNTTON 

The task of the present invention is to avoid the drawbacks of the known 
solutions, especially to devise a fever thermometer that can be simply and 
25 economically produced, which guarantees optimal watertightness and is simple to 
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clean and disinfect. The fever thermometer should also be reliable during long-term 
use. 

The electronic fever thermometer according to the present invention consists 
essentially of a housing made of a transparent material, preferably a transparent 
plastic. Plastic is preferred with respect to the manufacturing method and with respect 
to fracture resistance. 

Transparent or opaque is defined as objects that are visible or not visible, 
respectively, through the material. A translucent, milky surface is nontransparent 
according to this definition, since light only shines through diffiisely. The housing is 
provided with a temperature sensor to measure the temperature and a display element 
to display the measured temperature. 

The housing according to the invention has an outer and/or inner surface, 
which is machined, preferably structured, so that the housing is essentially 
nontransparent to visible light. The housing is not machined in at least one viewing 
area and is therefore transparent. The display element is arranged in the interior of the 
housing adjacent to the viewing area. Owing to the treated outer and/or inner surface 
the housing is essentially nontransparent so that the components in the interior of the 
thermometer are not apparent. Only in the region of the display element is the housing 
transparent. An essentially nontransparent housing can therefore be produced in one 
piece without having to use a viewing window separately in the area of the display 
element, as in known fever thermometers. On the one hand, this permits more 
economical manufacture. On the other hand, owing to the smooth surface without 
joints, disinfection of the fever thermometer is simpler and guarantees watertightness. 
In addition, costly coating (not resistant during use) of the surface with paint or 
another coating is avoided. 

The viewing area and display element are designed essentially congruent, i.e., 
they have roughly the same shape and area. 




The housing can be made in one piece from transparent plastic material. The 
housing is preferably produced from polycarbonate (PC) in an injection molding 
process. 

The housing is also preferably provided with a metal tip that can be glued into 
5 the housing. The temperature sensor in this case is arranged within this metal tip. The 

metal tip permits rapid heat transfer between the tissue whose temperature is to be 
measured and the temperature sensor. 

The display element preferably consists of an LCD display. Energy 
consumption can thus be kept relatively low. However, other means of display, for 
10 example, LED displays or non-numerical displays, are conceivable. 

Both the outer siuiace of the housing and the inner surface of the housing or 
the outside and inside surface of the housing can be machined according to the 
invention. Treatment can occur during the manufacturing process in the injection 
molding process in a die, whose siurfaces are mechanically and/or chemically treated. 
15 In particular, the surfaces of the die can be roughened by grinding, treatment with a 

blasting abrasive or etching. However, it is also possible to subsequently treat the 
surfaces of the housing or to apply a coating, for example, paint. 

A roughened inner surface has the advantage that the outer surface can be left 
smooth. A smooth surface is more pleasant for the user. 

20 The electronic fever thermometer is provided with a battery. A long-term 

battery is preferably used, which is advantageously welded unreplaceably into the 
housing. The watertightness is thus increased and the reliability of the fever 
thermometer improved. The fever thermometer is thus designed as a disposable 
thermometer. The battery is preferably welded into the housing. This design also has a 

25 positive effect in terms of manufacturing costs. The battery cover, moving contacts 

and the like can be dispensed with. 
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The electronic fever thermometer is also preferably provided with a switch. 
The switch can be inserted in an opening of the housing and sealed. A flexible 
membrane or O-ring seal, for example, can be used for sealing, beneath which a 
contact element is arranged. Other variants, for example, with contactless switches, 
are also conceivable. 

These and other objects, features and advantages of the present invention will 
be apparent from the following detailed description of illustrative embodiments 
thereof, which is to be read in connection with accompanying drawing. 

BRIEF DESCRTPTTON OF THF DRAWINGS 

Figure 1 shows an electronic fever thermometer according to the invention. 
DFTAII FD DESCRIPTION OF THE PREFERRED EMRODIMENTS 

The electronic fever thermometer 10 consists essentially of a housing 11. The 
housing tapers on one side to a tip 23. A metal housing 26 is arranged on tip 23, 
preferably glued into the housing. A temperature sensor 12 for measurement of the 
temperature is provided in the interior of metal housing 26. The metal tip facilitates 
heat transport between the tissue whose temperature is to be measured and the 
temperature sensor 12. 

The housing 1 1 is also provided with a switch 25. The switch 25 is inserted in 
an opening on housing 1 1 . The housing can consist of a main part 14 and a battery 
cover 15. The battery cover 15 is preferably welded tight to the main part 14 so that 
watertightness is guaranteed. 

A battery (not shown) is inserted into housing 11. The main part 14 and the 
battery cover 15 are then permanently welded to each other. Before welding, the 
other electronic components essential for operation are also inserted into housing 11. 
In particular, these are the temperature sensor 12, electrical connections (not shown) 
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that connect the temperature sensor 12 to a control circuit (also not shown), as well as 
a display element 13 to display the measured temperature. These individual 
components are known to one skilled in the art and need not be described in detail. 

The housing 1 1 has an outside surface 20 and an inside surface 21. At least 
5 one of these two surfaces is structured so that the housing, which consists of a 

transparent plastic material, is essentially nontransparent. The battery cover is also 
preferably treated on the inside surface 24 and/or outside surface 23 so that it is not 
transparent. 

The display element 13 is designed as an LCD display. The LCD display is 
10 arranged beneath a viewing area 22 on housing 11. The viewing area 22 defines a 

section in housing 1 1 that is transparent to visible light. It is therefore guaranteed in 
simple fashion that the housing 1 1 is essentially nontransparent, but is transparent in 
the region of display element 13, where this is required. 

The manufacturing method for the fever thermometer according to the 
15 invention is configured as simply as possible when the main part 14 of housing 1 1 and 

the battery cover 15 are produced in the first step in one piece firom plastic material, in 
which the surface of the injection molding die is treated so that at least one of the 
surfaces of the part is structured. The structure in the outside and/or inside surface 
means that light is scattered diffiisely and the housing becomes nontransparent. 

20 To simplify the method the main part 14 and battery cover 15 are treated over 

the entire surface so that initially no transparent regions are present. The viewing area 
22 can then be produced by polishing. However, it is also conceivable to spare one 
part of the surface of the die of housing 1 1 fi-om treatment, for example, by covering. 



Treatment of the die surfaces can occur mechanically or chemically. In the 
25 preferred practical example, the structured surface is produced by etching of the 

injection molding die surface. 
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The individual components of the fever thermometer are then attached to main 
part 14. The temperature sensor 12 and metal tip 26 are glued into the tapering tip 23 
and the display element 13 is inserted with the necessary wiring and control 
electronics. A battery (not shown) with corresponding contacts is then connected and 
5 inserted. Finally, the housing 1 1 is hermetically sealed by welding on battery cover 

15. Roughening of the surfaces of housing 1 1 can occur before or after closure of 
housing 1 1 . Welding of the two parts preferably occurs by ultrasonic welding. It 
would also be conceivable to subject the individual parts after injection molding to a 
separate working step for surface treatment. 

10 Although illustrative embodiments of the present invention have been 

described herein with reference to the accompanying drawing, it is to be understood 
that the invention is not limited to those precise embodiments, and that various other 
changes and modifications may be effected therein by one skilled in the art without 
departing from the scope or spirit of the invention. 
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